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Fig. 1

The schematic diagram of the
continuous plug flow reactor system.
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Table 1. The effects of reaction temperature
and reaction time on pre-esterification.

. FFA
o F2 et AAHF 5
HE2%  ¥hEAIZH 27] A7 A} A%HE
(%)
20 1.40 0.62 55.7
80T 30 1.41 0.39 72.3
40 1.49 0.44 70.5
20 1.42 0.64 54.9
100T 30 1.41 0.63 55.3
40 1.44 0.78 45.8
20 1.58 0.77 51.3
110T 30 1.47 1.00 32
40 1.47 1.96 (—-33.3)
100
m-

—&——  33.3 RT 80°C, Down Flow

FAME Content {(wt%)
8

Qe 26,0 RT 80°C, Down Flow
40 1 ———y-——  20.0RT 80°C,Down Flow
—.—g-—-- 333 RT80°C.Up Flow

— & — 250RT80°C.Up Flow
— —0—— 20,0 RT 80°C,Up Flow

20 4 6 8 100 120 140 160 180 200 220
PFR Operation Time {min)

Fig. 2. The effects of retention time,

reactants flow direction at MeOH:Qil MR of

9:1, KOH 0.8wt% and temperature of 80T.

100

—&—— 20.0RT B0°C, Down Flow
~0- 200RT 80°C, Up Flow
——~-g-—= 200 RT 100°C, Down Flow

~-=g-—-  200RT 100°C, Up Flow

FAME Content (wt%)
8

70 4

60

20 4 6 8 10 120 140 160 180 200 220
PFR Operation Time (min)

retention time,

reactants flow direction at MeOH:Qil MR of

1, KOH 0.8wt% and temperature of 80C and
100°C.
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-—--v~—- 100 RT 80°C,Up, 3 Satic Mixer
~- =g~ 50RT 8 C,Up, 3 Satic Mixes

60

20 4 8 8 10 10 140 160 180 200 220
PFR Operation Time {min)
Fig. 4 The effects of retention time,
reactants flow direction at MeOH:0il MR of
1, KOH 0.8wt% and temperature of 80TC.
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Fig. 5 The effects of reaction temperature and

retention time.
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glycerol® Total glycerol %2 Z7
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t}. olgig ZAoA A ulolotiA o] FAME
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(0: bottom, 1: 1st ~ 4: 4th, 5: 4th without reaction stopping agent)
Fig. 6 The transesterification profiles of
refined soybean oil with operation time.
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